Metal-induced DNA damage and repair in human diploid fibroblasts and Chinese hamster ovary cells.
Cloning efficiency and DNA strand breaks induction were compared in human diploid fibroblasts (HSBP) and chinese hamster ovary (CHO) cells treated with various metal salts. Cadmium (Cd2+), nickel (Ni2+) and chromate (Cr2O7) reduced the cloning efficiency of HSBP cells more than that of CHO cells whereas the reverse was true after treatment with mercury (Hg2+), manganese (Mn2+) and cobalt (Co2+). The effects on cloning efficiency did not consistently correlate with DNA strand breaking activity as all metals except Cr(VI) were more effective at producing DNA strand breaks in CHO cells than in human cells. The differential responses of the two cell types was shown to be only partially due to differences in cellular uptake of metals. DNA breaks induced in human cells by Hg2+ and Cr2O7 were shown most likely to be alkaline labile sites rather than true strand breaks since no damage was detected in a nick translation assay which measures the amount of free 3'-OH terminals. Damage induced by Mn2+ and Co2+, however, appeared to be comprised at least in part by true DNA strand breaks. DNA damage was also induced in HSBP cells following treatment with selenium but only in the presence of reduced glutathione. These studies indicate that DNA damage is not as major a consequence following some metal treatments in human cells as it appears to be in rodent cells. This suggests that rodent models for risk estimation of metal-induced tumorigenesis may not always be appropriate for extrapolation to humans.